Background
Congenital nasal absence, with only 43 cases reported in the literature since the first report in 1931, is an extremely rare malformation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The lack of an external nose is generally one part of a complex malformative syndrome characterized by the absence of nasal cavities, microphthalmia or coloboma of olfactory bulbs (12 cases), high arched palate (20 cases), coloboma of iris (8 cases), and microtia.
Case Report
A healthy 40-year-old G5P5 (Gravida 5 and Para 5) woman delivered a live male infant weighing 2.89 kg by spontaneous vaginal delivery at term. There was neither a family background of congenital malformations nor a history of any medications during the pregnancy. The prenatal course was uncomplicated. At birth, we found that the baby showed absence of the nose, nasal root, and nasal pits. There were longitudinal ridge-like protuberances in the mid-face, which were 0.2 cm tall ( Figure 1 ). Shortly after birth, the infant was transferred to the neonatal intensive care unit for further evaluation and monitoring. The baby was relieved by an oropharyngeal tube due to severe shortness of breath.
We found that the baby was born deformed: microphthalmia, auris dextra microtia, right side anorchia, small penis, high arched palate, and hypoplasia of bilateral maxillary sinus and ethmoid sinus (Figures 2A and 2B ), but the intracranial structure was normal ( Figure 3 ). The chromosomes of normal male children are 46+XY. Physical examination showed dyspnea and tachypnea with mouth-breathing movements at birth. However, the situation had greatly improved 1 month later: the baby could adapt to oral breathing independently and could suck and breathe simultaneously. The infant's liver enzymes, renal function, and serum electrolytes were all within normal range. Ultrasonograms of the heart, abdomen, and brain were all normal.
Discussion
Facial growth is closely related to branchial arches differentiation and nasal development including the differentiation of surface protrusion and surface protrusion joint fusion. The embryological development of the nose occurs between the third and eighth week of life [20] . At 24 days of life, the face consists of a superior frontal process, paired bilateral maxillary processes in the mid-face, and paired bilateral mandibular processes caudally [21] . The maxillary and mandible process are separated by the primitive mouth (oral pit or stomadeum) [22] . Two fast-growing ridges ('nasal placodes') develop in the fifth week, forming the medial and lateral nasal swellings and giving rise to the nasal pits between the swellings. The medial 
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swellings fuse to form the nasal septum. In the 6 th week, maxillary and frontal process fuses to form the rudimentary palatal shelves. Cells within the nasal pits continue to migrate posteriorly to form the primitive nasal cavities, which are separated from the buccal cavity by the rudimentary palatal shelves [9] . At 7 to 8 weeks, the baby's face looks like an adult face after every face process has merged. The shape of the nose varies in width and flatness, the nostrils towards the front and separated from each other farther, and the eyes are located on the outside of the head and hypertelorism.
Because arhinia is exceptionally rare, the pathogenesis of this disease has not been fully understood. It is postulated that lack of development of the nose results from medial failure and lateral nasal process growth, but it is also possible that overgrowth and premature fusion of the nasal medial process result in the formation of the atretic plate [17] . Several genes involved in nose and facial development have been shown to be causes of arhinia. However, no consistent gene mutations have been discovered; therefore, genetic testing is not yet available. The chromosomal analysis in patients with arhinia showed normal results, excepting 3 cases that had abnormal karyotypes: mos46,XX/47,XX,+9; 1046,XY,inv(9); 1146,XX,t(3;12) (q13.2;p11.2) [10] . In addition to the karyotype, the all reported cases are normal.
Factors of deformity gene and the mother are still unknown. Ruprecht et al. [5] reported that 2 sisters were born into a healthy family and suffered from arhinia at the same time. This is the first report in the literature of familial arhinia. Moreover, Claudia et al. [18] reported on a sister and brother who suffered from arhinia at the same time. Three mothers had medication during pregnancy: 2 of them [12, 15] did not know about their medication and the other one [14] took a medicine called "escitalopram oxalate". However, this baby was not born because pregnancy was terminated at the 29 th week [13] . Most of the pregnant women did not have any other abnormal status in pregnancy. Down syndrome [7] , hypertension, and diabetes [8] are the relatively common complications of mothers during pregnancy. Some cases are born without any difficulty in breathing or other symptoms. Most cases have a normal life, and some have married and have children without any surgical treatment [16] . Three infants died in the first 2 month of life: 1 had respiratory insufficiency at 2 h of age, 1 had sepsis secondary to surgical creation of a nasal airway at 29 days of age, and 1 died of sepsis at 10 weeks of age. The clinical consequences of congenital arhinia are severe airway obstruction and inability to feed. The nursing care for children is especially important because the infant cannot eat and breathe at the same time without the normal nose function, which results in respiratory distress. A surgically created nasal airway or a tracheostomy tube is an important part of early management. The surgical correction of the nasal airway during the neonatal period has been advocated to reduce the potential of dependency on mouth breathing or tracheostomy. Feeding difficulties secondary to impaired simultaneous sucking and breathing may be overcome by placement of an orogastric tube or a gastrostomy tube [11] .
The reconstruction of arhinia is very complex and it should be performed only by a multidisciplinary team that includes otolaryngology, plastic surgeons, and prosthodontists. The arhinia reconstruction progress mainly consists of 2 parts: reconstruction of the nasal cavity and reconstruction of the external nose. There are 2 methods of nasal cavity reconstruction. Two separated nasal cavities are created with a dental drill, then silicone tubes keep the new nasal cavities patent [2, 4] . Another method is called Le Fort II maxillary osteotomy. This was extended through the maxillozygomatic consoles and toward the medial end of the inferior orbital rim and ran through the infraorbital foramen. A horizontal arm linked the 2 sides. Then the maxilla was down-fractured, and a wide median nasal cavity was created with a round bur, reaching posteriorly to the upper portion of the rhinopharynx [17, 19] . If the height of maxillary is high enough, the patient only needs Le-Fort II osteotomy; If not, the patient should have a Le-Fort II osteotomy first, and then extend it along the maxillary bone. The external distraction device provides additional facial height in a reasonable time period and has sufficient midfacial vertical length to accommodate a nasal reconstruction [10] . There are 2 advantages of lengthening of maxilla: it can provide enough maxillary height for the reconstruction of nasal cavity, and it achieves suitable aesthetic proportions [11] . Surgical methods of treatment for arhinia include staged reconstruction or simultaneous reconstruction of the nasal passage and the external nose. We found that there are more reports of staged reconstruction than of simultaneous reconstruction [2, 3, 6, 19] . There are 3 suggestions about nasal reconstruction timing: 1. Early reconstruction (neonatal); 2. Preschool or school-age; 3. Adolescence (after nasal and maxillofacial development perfectly).
Surgical reconstruction of the external nose and inner cavities should consider factors such as the characteristics of nasal growth and psychological impact on the child. Most authors agree that reconstruction can be delayed at least until preschool years when facial development is nearly completed [4] . The nose grows on average 20.9 mm in length from age 1 to 18 years, 43.1% of the growth increment is achieved between age 1 and 5 years, and a large proportion of the remaining growth occurs between age 5 and 8 years. The nasal tip protrusion approximately follows
